Up-regulation of fibronectin and tissue transglutaminase promotes cell invasion involving increased association with integrin and MMP expression in A431 cells.
In human tumors, fibronectin (FN) expression is positively associated with tumor metastatic potential and matrix metalloproteinase (MMP) secretion. Additionally, tissue transglutaminase (TG2) is implicated as playing an important role in tumor progression, and acts as a co-receptor for integrin-mediated cell binding to FN. This study explored the involvement of FN and TG2 in cancer cell metastasis using the recently established highly invasive A431-III subline. A431-III cells expressed significantly higher levels of FN and TG2 as compared to the parental line (A431-P). Knockdown of endogenous FN by small interfering RNA (siRNA) resulted in dramatic suppression of the migratory and invasive activity, and the secreted MMP-9 activity (but not MMP-2) in A431-III subline. Exogenous administration of FN to A431-III cells also increased the secreted activity of MMP-9 but not MMP-2. Interestingly, knockdown of TG2 by siRNA dramatically reduced the cell attachment, migration and invasion, and the secretion of MMP-9 and MMP-1 (but not MMP-2 and MMP-3) in A431-III cells as compared to A431-P cells. Furthermore, A431-III cells exhibited increased association of integrin β1 and β3 with FN and TG2, and knockdown of TG2 markedly suppressed integrin β1 interaction with FN. Together, this study suggests that FN and TG2 facilitate the metastatic activity of A431 tumor cells, and this may be partly attributed to TG2 enhancement of the association of FN and β integrin. In addition, the combined targeting of TG2 and FN may be an effective therapeutic strategy for cancer displaying increased expression of both proteins.